The aim of the present study was to determine the adverse effects of meloxicam on lipid profile, glucose profile and hematology as well as the protective effect of curcumin in rats. Thirty-six male Wister albino rats were randomly divided into main four groups; Group (1): control (administered saline only 0.5 ml); Group (2): meloxicam was administered intraperitoneally at level of 5.8 mg/kg body weight for 15 days; Group (3): curcumin extract was administered orally at level of 200 mg/kg body weight for 15 days; Group (4): were administered meloxicam intraperitoneally with oral administration of curcumin extract for 15 days. The findings revealed that there were significant increase in serum cholesterol level and serum triglycerides level of rat given meloxicam. There were significant decrease in serum cholesterol level and serum triglycerides of rats administered meloxicam with curcumin group. There was a significant increase in serum glucose level of rat given meloxicam. There was significant decrease in serum glucose level of meloxicam with curcumin group compared to meloxicam group. There was alteration in hematological parameters of rat given meloxicam. On the contrary, there was an improvement in hematological tests of meloxicam with curcumin group and improvement of histopathological study compared to meloxicam. On conclusion, administration of meloxicam intraperitoneally 5.8 mg/kg body weight resulted in impairment in lipid profile, glucose profile and hematological parameters and these impairments could be improved by curcumin administration.
INTRODUCTION
Meloxicam is a derivative of oxicam and falls in the enolic acid group of non-steroidal antiinflammatory drugs. Nonsteroidal antiinflammatory drugs produce their mechanism of action through inhibition of cyclooxygenase, which is enzyme that synthesis prostaglandins (Vane and Botting, 1998) . It has recently been postulated that anti-inflammatory efficacy of nonsteroidal anti-inflammatory drugs arises from inhibition of the cyclooxygenase-2 isoform of cyclooxygenase, whereas inhibition of the cyclooxygenase-1 isoform produces the troublesome and sometimes serious gastric and renal side effects. A relatively selective cyclooxygenase-2 inhibitor, such as meloxicam, may combine antiinflammatory efficacy with improved tolerability (Furst, 1997) . The very low solubility of meloxicam in acidic environments suggests that meloxicam may cause few local gastrointestinal adverse events (Luger et al., 1996) . The common known side effects of nonsteroidal anti-inflammatory drugs are stomach problems, kidney problems, high blood pressure or heart problems, fluid retention as swelling, around the lower legs, feet, ankles, and hands, rashes; or other allergic reactions (Henry, 1988) . Curcuma longa is a perennial member of the Zingiberaceae family and is cultivated in India and other parts of Southeast Asia (Perrone et al., 2015) . The primary active constituent of Curcuma longa and the responsible for its vibrant yellow color is curcumin.
Curcumin induced numerous pharmacological activities, including antioxidant and antimicrobial properties (Jurenka, 2009) . It has been proven that curcumin is a highly pleiotropic molecule which can be a modulator of intracellular signaling pathways that control cell growth, inflammation, and apoptosis. Curcumin might be a potential candidate for the prevention and/or treatment of some diseases due to its anti-oxidant, anti-inflammatory activities and an excellent safety profile (Noorafshan and Esfahani, 2012) .
The aim of the present study was to investigate the adverse effect of meloxicam on lipid profile, BENHA VETERINARY MEDICAL JOURNAL, VOL. 33, NO. 2: 58-64, DECEMBER, 2017 glucose profile and hematology. The protective effect of curcumin was investigated in rats.
MATERIALS AND METHODS

Drugs
• Meloxicam (C14H13N3O4S2), It is a derivative of oxicam and falls in the enolic acid group of nonsteroidal anti-inflammatory drugs obtained from Amriya for pharmaceutical industries, Alexandria, Egypt. It is dispensed as ampoules for intramuscular injection in concentration of 15mg/2ml.
• Curcumin is 1,7-Bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene 3,5-dione. It is the primary biologically active curcuminoid of Curcuma longa, a herbaceous perennial plant belonging to the ginger family (Zingiberaceae). It is used as 40% ethanolic extract obtained from National Research Center, Cairo, Eygpt.
Animals
Thirty-six male Wister albino rats weighting 200-250 g (age of rat 50~60 days) were used in the experimental investigation of these study. Rats were obtained from Animal House of Faculty of Veterinary Medicine, Benha University Egypt. They were fed fresh-pelleted food and their water was placed in glass bottles of 500 ml capacity and provided adlipitum. Rats were kept at a constant environmental and nutritional condition throughout the period of experiment. Rats were left for 15 days for acclimatization before the beginning of the experiment.
Experimental design
Rats were randomly divided into 4 main groups. Group (1): Nine rats were administered 0.5 ml of saline orally for 15 consecutive days and considered as control. Group (2): Nine rats were administered 5.8 mg/kg b.wt. of meloxicam intraperitoneally for 15 consecutive days. Group (3): Nine rats were administered 200 mg/kg b.wt. of curcumin extract orally for 15 consecutive days. Group (4): Nine rats were administered 5.8 mg/kg b.wt. of meloxicam intraperitoneally for 15 consecutive days and 200 mg/kg b.wt. of curcumin extract orally for 15 consecutive days.
Blood samples
Blood samples were taken at first, seventh and fourteenth day post-treatment in all groups after the end of administration of meloxicam, curcumin and meloxicam with curcumin. Blood samples were taken from each rats in the group for biochemical studies from median canthus of the eye. The first blood samples were collected without anticoagulant to obtain a clear serum for biochemical analysis. Serum samples were used for biochemical analysis to determine serum cholesterol level, serum triglycerides level and serum glucose level. The second blood samples were collected with ethylene diamine tetraacetic acid as anticoagulant. The sample was shaked in 8 figure shape several times to ensure mixing of the blood with anticoagulant. These blood samples were used for hematological studies to determine erythrocytic count, total leukocytic count, hemoglobin concentration and packed cell volume.
Biochemical Analysis
Stock and working solutions were maintained at 0°C in a refrigerator. Serum was obtained by high speed centrifugation.
Serum chlesterol was determined enzymatically according to Allain et al., (1974) . Serum triglycerides were determined according to Schettler and Nussel (1975) . Serum glucose was determined by enzymatic method according to Trinder (1969) .
Hematological Analysis
Erythrocytes were counted in the central square by a height power in the five large secondary squares (80 small tertiary squares). The large five squares were distributed over to whole counting chamber. One square from each corner and one in the central, counting include those touching the left and lower pine of the square. Leucocytes were counted in the whole central square. Hemoglobin was determined colorimetrically according to Wintrobe (1967) . The packed cell volume was determined using the microhaematocrite method according to Cohen (1967) .
Statistical analysis
The data were calculated as mean ± standard error. All statistical analysis was carried out according to Berly and Lindgren (1990) using the following formulae:
.
Where:
x -= mean Σ x= sum of values. n= number of rat in each group. S.D = standard deviation from the mean.
Σ (x -1-x -2) = sum square difference of mean from value.
S.E. = Standard error of the mean. The statistical analysis was done using SPPS (16) software (SPSS Inc., Chicago, USA). Duncan's multiple range test used to determine the differences between the averages.
RESULTS
Effect on lipid profile
Intraperitoneal administration of meloxicam (5.8 mg/kg b.wt) for 15 days induced significant increase in serum cholesterol and triglycerides levels (Figure 1and 2). The effect of meloxicam on lipid profile can be improved by administration of curcumin.
Effect on glucose profile
Intraperitoneal administration of meloxicam (5.8 mg/kg b.wt) for 15 days induced significant increase in serum glucose level (Figure 3) . Administration of meloxicam together with curcumin significantly reduced the increase of serum glucose (Figure 3 ).
Hematological effect:
Intraperitoneal administration of meloxicam (5.8 mg/kg b.wt) for 15 days caused no changes in the level of total erythrocytic count (Figure 4) , induced significant increase in the level of total leukocytic count ( Figure 5 ) and caused decrease in the concentration of the hemoglobin and Packed cell volume (Figure 6 and 7) .
Effect of meloxicam (5.8 mg/kg body weight intraperitoneally for 15days) and curcumin (200 mg/kg body weight orally for 15days) on serum compared to control level in rats (n=3). 
DISCUSSION
Meloxicam is one of nonsteroidal antiinflammatory drugs which has selective cyclooxygenase-2 inhibition. Curcumin the primary biologically active curcuminoid of Curcuma longa. It exhibits a variety of therapeutic properties, including antioxidant, analgesic, anti-inflammatory and antiseptic activities. The present study was designed to investigate the adverse effect of meloxicam and protective effect of curcumin.
Effect of meloxicam, curcumin and meloxicam with curcumin on lipid profile: serum cholesterol and triglycerides levels was studied. Meloxicam showed significant increase in level of serum cholesterol and triglycerides levels after intraperitoneal injection of meloxicam (5.8 mg/kg body weight for 15 days) in rats. Orally administrated curcumin in a dose of 200 mg/kg body weight with intraperitoneal injection of meloxicam at 5.8 mg/kg body weight daily for 15 days showed significant decrease in serum cholesterol and triglycerides levels. The obtained results came in agreement with that obtained by Rao et al. (1970) ; Soudamini et al. (1992) ; Yasni et al. (1993) ; Hussain and Chandrasekhara (1994) ; Quiles et al., (1998) ; Kapoor et al. (2008) ; Jagadeesh et al. (2009) and Abdou et al. (2015) .
Intraperitoneal injection of meloxicam at 5.8 mg/kg body weight daily for 15 days in rats showed a significant increase in serum glucose level. Orally administrated curcumin in a dose of 200 mg/kg body weight with intraperitoneal injection of meloxicam at 5.8 mg/kg body weight daily for 15 days showed significant decrease in glucose level compared to meloxicam treated group. This results were similar to that obtained by Jagadeesh et al. (2009) . The effect of intraperitoneal injection of meloxicam at 5.8 mg/kg body weight daily for 15 days in rats showed no changes in the level of total erythrocytic count, significant increase in the level of total leukocytic count and significant decrease in the concentration of the hemoglobin and the level of packed cell volume. The obtained results were coming in agreement with that obtained by Al-Rekabi et al. (2009) and Busch et al. (1998) .
Orally administrated curcumin in a dose of 200 mg/kg body weight with intraperitoneal injection of meloxicam at 5.8 mg/kg body weight daily for 15 days showed significant increase in the level of total erythrocytic count, the concentration of the hemoglobin and the level of Packed cell volume and significant decrease in the level of total leukocytic count compared to meloxicam treated group.
CONCLUSION
In the present work, it was concluded that the intraperitoneal injection of meloxicam (5.8 mg/kg body weight for 15 days) caused alterations in lipid profile, glucose profile and some hematological parameters. On other hand those effects of meloxicam can be resolved by oral administration of 200 mg/kg body weight of curcumin extract.
